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[ M3&91 2 ] Ht*g( 1 E«©¥W***HB*a'ca 

-5-t. fmsaami. DRAMo^*u-fe^*awEr 

4 > * "J * ;Wi8WfflM I S F E T<D±gSCCffiH3 n/c£ 
(a) *W#S«©£B±«:. SBfc-^OTaWffifcWt 20 

fisr*» i j**j8*jf5i5-f *m, ( b ) ms* 1 as 
3a*s*tis*»j?x-r am. < c ) flriasa*e*£&± 

K. jK£ttit/^t«*ac»ftfrT'CfiacVDJ*«cJ:0 

<stsjg*jf?jsf -sxn, ( d ) msfiwnJbtc. sax 

-* ta&BBtnmfr 6 & & * 2 swuteitoM- *xa. 

as*ttr*-»r. wiasane^isii. ®rtt*>£;ug£ 

6 ] nam 4 iai5w>*»fc*taniss3$s©« 
jt*tt-c*-»-c. airiEfiiiiitt2. 7*)vv7%?z^wk 

*fct«Ha»* $ >JS*£tf C i ***** 
C WfcSi 7 ] s»*Jji 4 iettO¥i»**Sla]S8«aoS!{ 

ac»ffi"c*->-c. mnegs*-?!*. DRAM©y*n 

;l/jfet»fiK-r*j' j e , ;-teJl'jM!RfflM I S F E T<P_kSKCia 

■ BsnfcsajR^rftititiSflktrs^flcafliB 

IBIJJ0B8] »3|txjj7 3e«W>¥3«*lll«iaK*a«>« 40 

( a ) *8K«HS03Effii±K. MISFE T^JI'sleSt & 
Xfl. < I) ) fluii'VI I S F ETO±&MC. £ 

tstosaa* ! '«*si5 * tec*-** & xts . ! c > nfisc 

5fS 1 #vS!l£0^4-< 4 filS£? f >lf5*/c{*RiS51lf*5c: 
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(e) WE*«<6IM«-fc«:. ?$>S*v-;t:tfxeS 

mc ct 0 «aai«&fiS*4xa. ( f > H?se«si^Ji 

WfefrTt?ffiiCVDtt«:«fc»). A KJ8 

*xa. ( k ) wk* 2 ami. irriassjgte «fc wfflsa 

[M«a 1 0 ] mm. 9 fsiso^tt&sisijs&a© 
$i3i^«-c*-5r. cvDgs^ + ^rtKffiia* 1 * 

>!/x*3iA**Ci{cJ:5. fiia«S)S<b«riam2«* 

igi «itM uT)iHsr * c 4 z®&tTmm#mm® 

[M$a 1 1 ] in** 9 iats©*a»««a@KS?a© 
wtaarea-a-c S5iasaitetijs«, wb*>f*« 

a. 

[Slsjai 1 2 ] nam 9 ia*8©*5»»«ai]8g«S<D 

^aia^aosit^^. 

[sfl*« 1 4 ] s«5jtra 9 gats©¥«<*«ai]sg^s© 

[0 00 1] 

a*iJ:of*©«aJSfR«:lWO. issc, sa** 
> ©*ai6itntKB**wW'c«Wit/tey * y * 

[0 00 2] 

[{a*©ttSi] igip©*S#.DR AM(D/namic Random 
/vccess MemorvX*. > -t 'i ■iziKO'^iWt'-CW-o'^M.W^ 

1 s f e Tojbwtcsaa^^ffiafi^ > * k ■ * 

■f ^ (stacked raparitoOtMift^r^ffl^trt'*. o 
X 0?«?R5?i T-C-TSCTtf.!*. CSffi^efS) f 
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>*;MTa, 0,)tt. SfS$*i2 0~2 5ija<. L 

[0 00 3] gfi^^©^S*6^)S4±feSWt$ ;U 

(:/u-h«tt> g)ttf4&l/-c> 8Kb* >*;udjb®£ 
m$tfttl>fc©£jatR-f C<D<fcV«cJ: 
SP3ieMI4iOr«. W (SOi^f^) . Pt (75 
9^> . Mo (*U7'f : » fc£*fl!)iBI&£i&JS-t\ T i 
N (£<b**» tt£©ifi^^Mb»jW*a&**. 

e>ft-c<,>*. 

[0004] ±gfi«Sl**4#7--JW©i!5m*sC>-tBl 
{b* JURte&tCT 'J - f SMt^O^StrXB^/c r j£ 
ffl^SOpn. 3. Appl.Phys. Vol. 33(1994) Pt.l,No.3A) J 

?!®<D£5£tt<!:*>*»Mb2 > *AB©««tttt*»JEr 4 

--JUPffitt (ift4 0 0X) -Ctffcft «T i 

N, (lijSOO-C) tMrbftStS^CCttMoifctt 
MoN (»t*'J^9»» r*4i«^L-tl,>S. 
[000 5] D R AM(E>«UR?OTW)lttU:. wTta© 
<fc 9 (C«lf)|^#lHNt&fc&. *©±«CBMfc* » * 

ja^ms* 9 * 'j >^8c<fc o fc^f- v y 

*j > < U — C V D (Oiemi cal Vapor Depositio 

n) ft4ffll.>4C4*sS*3n4. CVDftT 

*«bfcBMb*>*>i'Bltt. -?-©$*-r«STSB<DKa* 
ftw&ti&ikfcfe. jftMft(cti7 o o ~8 o o*c<Dsa 

©BHRftSFS L T*©lMM!EEiWH;T 1/ . V - * «*# 

[0006] #BflBg6 1 -35 4 84?&ttli. 
«Jb«cc V DttrJiflt ufcBMb * > * ;MK©«ii*t&M 

[0007 ] r -{yit-j-isz-fil ■ • 
+ > • V U ?KXf • 7-V W -feX • T > K - -7-f 'J 
7JUX (International Conference on Solidstate Devi 
cesand Materials) 1992 J <p52l~p523> t*. <§WM 
■T-©TgB«fi««:HI«c , r -5**ga^ 'J =J NH. (7 > 
* ~ 7 ) #fflMcfTC 7 - - JUL r -e-osffiKcgf bus* ft? 
qS-T 4 C i K J: -* "C . tttb* > * A»* ffita-rSRIlC* 
tSA£^ -J n >tt©dftifi!CflMbHa<i»>Sc 5 ft *©%tt <- tS 
(■?;il-!«l'7<Lti-.^.. 

[000 8) WBfl-T-7 - 6 6 3 0 0-sf &*R;cgEi)c£ftAi 
i)RAKW. tfJE;R-i'Otfli>ie.t&S&CV DiirliSL 
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fcBMfc*:/**, >tt*l-B>*f A (SrTiO 
^tt^'J ^ A <BaT i OOW^Tftfrf 

*»LfcW. Pt, T i NftiTTflWtl/-Cl»4. *L, 
-C. TW*S*ttft£l& (ZnO) «»B!{bl8 (SnO.) 

(0009] <8&8¥7 - 6 6 3 6 9-*f£tffiiCK*B3ft;fc 

io DRAMtt. ®m&*<D®wm.m* c v DS-cits b 

-**ttJMbafltJ:ot«i>«« (#j6 0o-c«t) r 
m». JK*T*;u^r^fllJt«:«"OCticJ:oT:. U- 

[0010] 4$g3¥ 1 -2224 S 9^«{Cf2*S3n 
teDRAMli. ***^©««IMMI*CVDffi'C*t!ll 

[ooi i ] ^pa^ 6-232344 ^wtciatRS n 

tcD RAMI*. gffiSR*©3StS<SaBS*C V D*t?«fll 
L tdm b*>$;^■? > S^b-'^7-■I;A^c t"C«JS 1/ , ±M 
®gg*T i Nt?«fiSO-CI,>S. *Otr. C©T i NCD± 

Ki^t. ««*?©J;a»C««l/*:BPSG(Boron-d 

oped Fhospho Silicate Class^^iSffl'J 7 a- (If) 6 

30 5 o -c. 3 o#> r iWccspMsw^br 

[0 0 12] 

[&BjiWB&i,<J: ) 5£.-f*8IH] 

KMWb*>*W«**flll/fc«. T i C 1 .(HaUb?* 
» , T DMA T 

» . TDE.AT (f h54^i>x^;U7 5 Jr>) 
tigorZ'sttV NH, . MMH 

40 fcCVDi*-C^(b^>^>HK±tcT i N^^«kf«b/c. 

C ft % ©US* > 0 r ^at*-7- tHJSi 

L. «:«.fe8ffi (EB(b*>S.»HJi) ©Jfi^iiE^iMHfc 

(00131 -&©)SEI5J:*Ai+;>{c»i¥<!«Sft-Ct'<ci.' 
* i . Jg*©B?Jf5 < O ) U. T«-SPA< C OS jctt ^'^ i 

So i!£ir. ! ! I'Cl'i, 
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[0014] *&B<DSfta. mi* >*)\>u£<mm 
rosier.*;* im^tcc v DS-c±spas«f4**fta 

?S|i£K38ite»l&©WE*^b**^£*W±-r* 
C£©T*£«fcil«-f*C£CC*5. ' 
(0015) #8W0«tefc%tKC*©fc©BttAJ!f« 

ft-Sr&SS., 
[0016] 

[gRH%JB?fcTSfc«>©#©] *WC*«,»'CHSftSil4 10 

JMB©9*. f««&4©©*R*OTMC«WJTft«. 

&©ifctir**-2>. 

[ooi7} ^^co^^assg^Hii, raws® 

<b. «TIBT«WflU:K:»iaiSnfc?WI«flEK*«tt*- 

U ««MW©.J:«Mt»*. 37ctt#X*t§5*ft<.> 
&ttT"C<6i&C V D ffitc i «3 3 ftte^SJ®* ft& l> 

C0018] ##^©¥»f**«®iS£Btt. frsa^a 

[ 0 0 1 9 J *&BJ3©*«<*ai«[sl!g£S«. HiliB^S 

srt-*«d r am©> * y s^ * ■tJimiR 

[0020] *»Hj©^«(**aiiK«so»ig^a 
«. OT©x*t£-£/^ro<s. 

[002 1 ] ( a ) *5»f*S«©£BJ:K:. £«$*© 
TaWfifcMfitramfcmiteJEfiS-raxil. (b) 
ttlB*lill*M±«:. 30 

<»mi>h ft s^aj&iSS^jefiR-r ( c ) filial 

D*£(c«fc D «tm*»flJW«I«. ( d ) tilieffaSJ: 

tc . $»R-?©±tiHia«:4itt-r 4 4 v 

jg*^tj*-* &««&©(&*> h u * * 2 snn®*^ 

[0022] *89i®¥*flMgli8ftt®|g&£& 
[002 3] *«W©**(*««BB(IM©l!tii*i* 

*>]g£^A.r-o£. 

[002 4] *#aW©**(ttft»@B«BI©«!Bft^* 

•a. B^a§a^#DRAM©^*y ^^WS^S^ 
-feJUiSIRfflM I S F E T©±2T>{CiEB3 tiros. 
[002 5] *#6iyj©4y*f4*fJIB§S«B©i!lj&2>a 
',.t. B!)ii2@ffi^-i : -©TS15miS©^ft < t i>~S1S*7 .< > 

jb* fcttR«»(c/< * - .- > y-r 4 :r:g*£A,-c<,»*. 

c s') 0 2 6 s *]imo^<*!*w&rmw&wmi7& 
:;t. WTwxTS^S^ro*, 

: 0 0 2 7] < a ) :m\H&&OZM±.lZ. M I S F £ 



TZBl&t *IS. ( b ) fflBM I S F E T©±a«e. 

a. ( c > liita^f 1 &si[§©4>ft < <t k-sfl*? a >m 
t Mmffiwcj* 2 - ~> y ur , s ^^©Tspaie 

(e) aWfflg«lfilMLhtC. 

ac v d &cc «fc 0 ffis r« jBiaw *is. ( f ) mm 
j&s-raxs, (g> mnBff29«B(. juriaGsgjgSfc,}: 

±Sflf8S*#fi£-r5Xif„ 

[0028] *^©^*^a0S§»a©«ii^ 

[0029] *mi(D¥mwn&®ft$i&o$i&yj& 
[0030] **H®^flanBM»A0Ma«tt 

[oo3i] *ftH©4Wf^iiieiiswK©*tift2ri£ 

[0032] *^©^#*flHelKSB©l*£3r& 

«:. «iB«***ii7cit*/^*ir>*-r. 

t F5y>*fctt*fte>©iB£#**#A/r;o4. 
[0 03 3] 

C3%W©fl)«©Jf5flS] feTF. *»fl«©ilSS©BSS^0ffi 

[00 3 4] (*J5fe©Jf2& 1 ) ***8©JI5JB«. * * 'J 
■fe^iS«fflM I SF ET©±gBlCt? hS4KSU. C 

©t- v h «©±8iMct»«*afflS«* ; y-*Kar 4+ + 

• 3J- — • t'"; >(Capacitor Over Eitl 

ine;COB) «liS©> -t 'J •b^'&irS^.^ D R AMtCjSffl 
L./c4>©r*>& 0 

[003 5] c©^*'M2^?:Jf5fiXT5tCii. 1 
<fc-5CC. p S©*M»^ 'J :J > *» 6 ft S¥^(*iS 
tS 1 ©£iE<C p SS^ffitt * -T * VfToA* 0 r 

p '.y '5 J. Jl> 2 )fM L tc'& . m L O C O S V p 52 
x il 2 omwztt-T- '^fiitrT!©^ ,• - 'U KnSfl'.HM 3 to J: 
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[0 0 3 6 ] ifctC. E2JC;irrj:MC. pM-J»xjl/2± 
JC^-ty -teJl/jStRfflM I S F ET©y- hSS6 (fcj; 

ZM$L?Z>. y-HS@6 (7-KSWDS, pS2-5 

->y 3>jat«siL^)ii^ y im K&£*8i)ii</c# y 

F*) <tBHb^y3>Jg7 ££i8«U 7* bus? 
*h£v*£{tUcX9*>y-CCfti5>©Jg*;-c*--x 10 

[00 3 7] 03tc^-TJ:^(c. pg^x;i/2ic 
nS!^*6«9 <>>»» £^^tti£#l/-C^*';-lz;l/jBtR 
AIM I SFET©nS¥a*#3g»&8 <V«-*IWR. FU 

— * 9 *%i&i,tc&. c v D^rswb-> y 3 1 o * 

*fS-f£. 1M F 9 CVDft'?* 

atUfcBMfcfy 3>JK£Elc;t4W *>x f>?fttM- 

^-x^o-of^r 20 
[oo3 8] ,xic. i3 5{c^K-r«fc^«c > ^y-fe-ooStR 

^8 ) ©-:£©±Sfl©$*b> 3 >k i o fci^y- h 

8KbJB4*KI?lb'Ci£4£Fll l&BftLfeft. Kfb^y 
3>jRl 0±&cCVD&"Cn§!©£tSilS<'y3>®l 2 

»si 2&;-i*-x>y-rs. 
[0039] x.ic. miicm-rjzsic. cvD&vmm 

LfcBPSGSl 3*'J7D-0-C-€-©^ffi*^*'(bU 
7d£. y-trjUiMtKfflM 1 S F ETOV-^, FlW 30 

>*« ( n mmm#m®s ) ©{fe;fc©±6G© b p s g jk 

I 3 . mils ') 3>J8 1 0 fc<tO'y- hSHb&4 5:P8?L 

[0 040 ] ;WC. S8{Cm-r«fc^tC. B P SGIS 1 3 
itcCVD iTCigS L/fcn §£©£*£& U a >0t*'< * 

-xvyo-t. nwB»*Hii4*ai;rna*iiMW(w 

». » * D >yft-C«8IO/cT i KSiWMi 

[0 04 1] :X«C. EI9K'n-r«fc'5{C. BPS GH 1 3 40 

±«cc v Dfi-t-fistfti" y a >is i 5 . g(t-> y n i 

6*»J:0 t »ti'y3>«l 7*W**«Lfc». 01 0 
{CtS-T J: ^ (C n 8 ©±gR©B*<b-> y 3 > 

II 7. Sft'>y3>8!l BfcJcyBStt^y 3>gf| 1 5 

^DJittor flijie^a^y 3>m i 2 ccig-rsfs&ti 1 
8*jtJis-r£. 

[0042] -x;c. 121 1 1 tcjpr J; *> «c. Kfb-> y 3 > 

S«i 1 7 !-.!•: C V D;*-T » W.©?- tt.fti- 'IrJ^Rl 9 4- Hi; 

. fcu • r c ©*tfj.Wr> y 3 >g? 1 9 .ttc cvoar 

EitiL^y -i-JSfi9--rS. &<.<CL211 2U/)>J-J: 5C 
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fg&?ll 8©rtSPi±S15©*CC^O/c?^. CVDSTn 

s©^fes^y3>jg2 1 £it«-rs. 

[0 04 3] £«C. 0 1 3fc:mT«fc5K:. 
>JgS2 lfc^tt^^xy^yST^-xi/^t, 
-cRteff*©Btfb*> y 3 >jg 2 0 ©fliJii©#K:5SU*:&. 
^a-> y 3 2 1 ©TJa©£iSS'> y 3 »g 1 9 £ 
;s*-x>yt,-t. ®fb->y 3»82 o*jio'-e©«iJii 
®&£ft^ y 3 »82 1 ©TSB©*K^-r. 

[0044] awe ® 1 4 (Ctk-T cfc *> IC. 7 •sK^jSjS 
fti'-Jx'/H'^^^IU TKtt*> y 3 >Jg 2 0 

fc^oTaoKib^ y 3 >m 7*&*f4. c©i 

t . K{b-> y 3 >K 1 7 ©TJi©Sfb-> 'J 3 >K 1 6 ifi 
x yx h » &-&©-?> S{t-> y 3 >Jg| 1 6 J: 
>9 tTa©st<b^ U 3 »K 1 5 -<f>B P S 1 3 ttXft 

K5*sn-5ci«^^. cn<ct») v 3s©^fes^y 

3>I812. 19, 2 OfrhKZnffiB 
©TSB«ffi2 2*if#6n*. 

[0 045] E 1 5 tCml" <fc ^ IC. TS6SS2 2 
©«BKC V D&-Cg{b*> y 3 >Jg2 3 %m< liSUfc 
f^. ^ b'> 'J 3 2 3 ©^ffitc C v b * > * 

2 4 SCiK^D, g|{b^y3>e2 
3 tmiZsZ^WkZ 4©fflJUi'r«l^3<a/ctSfflSS 
ffl£S$*©3**&t*)gt2 5*^1-4. M<k*>** 
I2 4«, mtfTa (OC, H.) (xh^->^>* 
ji/) *Sf£:^K:ffl«'>-c4 o 0'CH&©ia&-ciil?lb. 
*©^, *SU?*/c«7>7 - rx-jUSIE«:ffl^-C7 0 

o~ i o o o*cga©ia^rrx-;u-r-s. K-fb*>* 

2 4 i i ©BB tC»S<t^ 'J 3 >K* s lftW 6 

nr t, > z> © -c. c ©star x - ^b#(cki b * > * *a 2 

4£T8B«&2 2 (^*SS^>y3>^) iAJSCSO-CPS 
[ 0 0 4 6 ] Jtia^Slfe*S)S2 5©±gflJCtS$fi« 
1*01 8«C^-rCV D^g4 O©^*^^^ lrtitjft 

Airs. 

[0 0 4 7 ] mmitttX *><£.. C©CVDtlS4 0 
tJ. TiCl. . TDMAT. TDE AT &£'©**> 
SSV-^^i. T i Nli*©T i iN©ffl/Stb% 
l : l <^&^V Ztc&ittiim? Z>X\\ > . MMHtti'O 
a55t^a7cti^<t. He (^y r >A) . Ar <r^ 
3>) . N.CftaR) &£'©*teti#*©*tt*"ft£(I55'l 

©^jxft.t&e*jii;r?- + >' , !4 l rtKiSiA^iWjStc 
-5 T (, » 4 . c © J; ^ ttfliatc T 5 c £ tc <t 0 . tlx « 
©& r- ^ x im ± it 0 r '.c S if-'-tJj ftWin r 

[004 8] $ fc. C©C VDMS4 0 1*. 
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[0049]3e>£. COCVD8S4 0B, 

> 7 - 4 4 <t ttxiios^jjo 4 5 ifimm. s nr I » -5. C 

[0050] ^MomfTCU, 1 £±f2C 

VDSSS4 0©3 i + >.'U 1 FtyCtRAbfcft. 
^>y4 4"C^ + >^4 lrt£i?T5£©K2gK«:&£*"e 

statu fo\.*xf-*-sx* iftx.ifm.<Dtfim.<D : ?-%'s-& 

^V-X^i^Rgtt^Xt^aJAU. W300-60 
0U < fc«)»*l/<«* ! J4 0 0-4 5 0 , C-C^3»>SW 

5«c. »{b*>i»JH92 4©aM(cv&o-CT' ; e;i'-?TX 
Tijg2 6£SK*li1S-r*. *fStfetf*4t/CN 

ia&i*. r*;u7rxTi N*— 8B^*ir*A/7T^ 

T i J82 8*i6SJh4C t****'SiB:to>. 
[005 1 1 *tC. CVDSIS4 0<735 : -1'>>''<4 
Bfjg©ife*©**:>'2rfrv-*#*s m3RSW®7c14# 
xfc<m'*r£tt#*£«AU 01 HcmfJ:^^ * 
* >£*f V - * #'* 4 ^^WSxtttf* <h * 
t7^7 7 ^T iJR2 6©±6l«CT i NBS2 7%i||fc 
-TiCilCiO. rt*77^TiS26iTiN®2 
7 ©flWIB-CflWES tlteif «»»ffl«««-f«>i:«Wi« 

[005 2] ±IE©#ttK:J:ftt2. mtf>Z)\>m2 4 

oiiiir^^rxT i®2 6 -c?s*>ftT <,>*>©-?. 

g5B£W jS5ictt#* **®?<fc * > * JUK 2 4 £ SWT * C 

4 1 rt(cS3Ssws7ctt*'x=&*A-rstt}wspgcca^ 

tf>7'4 5 r#Xfl»&frrt©:tf X©H»*8f»U 9" + 
>;<4 1 rtCC«fflWtc ; iijpl]©SiR$Wa5ctt^^A 
Sftttl»J:$lC**e&ecj:*>. TiNK2 7*©Ti 
£N (T i : N = 1 : 1 > <Cjfi-3W£C 4 

ttfVZZ. -. 

[ 0 0 5 3 ] C©«b *5*tt©#«KC «fc*i«. tl« 
KtflfflgaJR^WlflMfcfe&ia 2 5 *MtSWfc * > * 
JUg£2 4©±§1S'.CC V Dffi-CT iNB2 7 SriSfSbt.t 
§|Mgffi2 8 SC*. * 6*' 0 »B5fb * > f M% 2 

4 ©affiscajftawasii*/* % aia b <jc> r * 7 r 

*T i JESI2 6*:»5sSb-C*J< C£!Cj;*J. KHfc*>5"l' 
Sm2 4 Oral fT'* ft * 'I ~ ^iiicfiVWA-* -l-Wfi^F.6il-.1f 
4Ci*5T*50T. y V U v !/.tftWlilibfcD R 
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[0054] 2 ) H 1 9 «. *XtK©JB8 

ODRAMC^P-; 02O«i, C©DRAM©j< 
=k y 7 U W 1 -te > * 7 > ^©HBH'C * 5 • 

[0 05 5] 3WOfc©*«©D R AMti. ¥«<**£© 
£ffl©±HSP4 A«t> -5 j< * 'J 7 b M A R Y 4-?-©S* 
8MXg3R£T*. C©^*V7U-YMARYW. 02 0 
{C7n-r«fc^«C 0©giS^l6](C^fU-CiHSSnt>m4- 

1#©7-F*S (W0 -Wm) i. #¥#l6JtCWbt 
BEgi*ftSn + l«©ffl»ttK» F81 (WfiPRt-v h« 

B0T-BNTfeJ:CF£Ce9 h^BOB-BNB) iSr^A/C 

ctiwj- vmazmmv «j !-«©£*«: 

lMISFETQa* J 6tt5 (m+1) x (n + 1 > <I 
©>*y -bJU*J^-f-tt«:EIB$ntC^. 
[0058] yt'jri/-fMAR Y©BI-©5>JtC|Sit 3 

n/cm+ 1 «©>•*»; -fe;u©y •=& y isfrMVimM 1 s f 

ETQaOFV-f JftoTifflffltr » b«©M 

^*fcWS*M*»eHf ffi©»Mtt* fe -> -c£5tc*S 
^SnTUS. */c. >*y7U^MARY©ISI-©1f 
ti,fcn + 1 ffiOS * y -teMZM * V ■te^jlHRffl 
Ml SFETQa©y-h«Stt. WJtf K*i 

^-c©^ * y -b^tiwitfaifflsa*^ ( c s ) 

©(fe^"©se(c». ms©7'i/-hsjEvp^ft3aK:« 

[0057] yt'JTl/^MARY^fiSfi^-KS 
(WO -Wm ) B, *©T*tC*JC» , rX7 KUX^a- 
#XDK»S£3i-U IR-W^jSiRttJStSns. X7 F 
UX^a-^XDtCj*. X7HU^?7?XB*6i 
+ 1 tr 9 h©rt»7FWW (Xo -Xi ) jPSB&S 

eM^^tl*« X7HU^<^tXB(CB, 7K 

U^A**^ (AO -Ai ) *fl-t/CX7FU*fi» 

(xao -xai ) *j^aiw«:«»&3n. 

«^B»TG*6rt«B«HBflH»X LW3n5. 

[0058]X7KU^<77tXBB, 7FU^A^3 
Jg^ (AO - Ai ) *^-l/T.flMftSn4X7FU^fi^ 

(XAO -XAi ) *rt«*fiBffl^XLtCttorK»)ii 
*. fiWf&i*tC. cne>©X7 KUXff^TclCrt 
) g|57KU^fl^ (XO -Xi) ^SfSUTXr K UX-f 
3-yXD(C«*aT*. *fc. X7Kl*Afa-yXD 
tt. l*lSlJttttO«#X DG©'W U^^4^^riS«W!C 
fJjfpR^.i^n. rtSRT V U^ff-^ (X0 - Xi ) *x 
a-HOt. ^t'J7l"/MAR Y©*tlf-"^" % *v — F W. 

(WO - Wm ) (WiC'W U^>U©jS{PsW. ( S4"*' 

(0059] «J 7U^MA R Y«rMiBt-r*Wfilit'-> 

h 55! ( B OT - B NT. BOB- (5 N8< it't? ^ X > "'' S A :•" 

tA^e-n. c©b>^T> vs A*/rcr ww^ja-y-"- 
,0 'Ave D;-iJi-w:-f^i nrt • l > 3 a 
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«C«. Y7 Kl/Xf3-#YD*>P.n + 1 t»v KDtT-; 

hmmvum (yso -ysp ) «?n. ^ s > 

yS^SSTGfr^rt^ilMf^PAfrTOSft*. * 
/c. Y7 FUXT^-^YDlcfct. Y7Fl/^77r 
YBfr6 i + lt? F©F>9SP7 FU*fI*t (Yo -Yi 
) 3 ft. * «f 5 > y«4il»T Gfr 6 AffSQtl 

YBSCtt. TFlsXAfttt? (AO -Ai) fcrffUTY 
7KUXM ( AYO -AY1 ) frB$#8&*Jic{fc£3 
*l. 3r-/3>y«fflaKTG36>6rt»llH»P«^YL*»« 10 

&3ft*. 

[0060] Y7FUW»77YBB, 7KUXA* 
«hF (AO - Ai ) 4rrtls'Ctttt3*-l&Y7Fl'X{re 
(AYO - AYi ) 4rt8PiWHB«#YLtC$£-9"CBlOj& 

«f#-r^<fcitfc, cn?.©Yr Ku^M^«T7ctc 

rt9S7Kl/^ (YO -Y1 ) fcJ&ESl/T. Y7FU 
Xf3-ifYDlCiif&T4. *fc. Y7F^f3-jf 
YDtt. MWWWMYDGJ&WU^iSftfcCi 

raiRWtc»f¥tt«isn. rtSP7 f u*<t-^ (Yo - 

Yi ) fcfza- KUT. *foW4e» FJHtiMtRM^f (Y 20 
SO -YSn ) fttC'W U^flWHRttJBi-r 

•5. 

[0 06 1] -fe>X7>:7"S Att. jft'J7U-fMAR 
Y<DffiMbf? htttc*t£b-Ctttt&ti*n + 11B©*tt 
HK**A/T?<r»4. Ch6©*MftBHtt. WeMlRSti 

fti>fr\ EiaojcW^snii^K:. tiffltf?FiK©# 
sIb*j<i: vstem^mHKc-en-e-^isiit *> hfc-»© n 

* + *JWSaMI SFETN, . N, tfihU&^'v 
■J**-i*[elH£. p^ + ^JUMI SFETPi *s«fc 
Vn^ + Z-frMM 1 S FETN, A>6WCMOS-f> 30 
;<-£&60'CCp?- + *;US!JM I SFETP,teJ:t>'n 
ftMSMl S F ETN, fre>fc4CM0S-O'<- 

* fr £M*s-£ § nr a & «ffiw«iiH! t * * ft-en^ 

Htt*«a-f4n*t*JU9lM I SFETN, , N, © 

*&3;*i. *©y-HWK»rt«IW«lfi^PC3&»«il«c 
«*S3ft*. fcte. rtSiJ-SffiHVia. BK©*9WE* 

I SFETN, . Ni W. ^ J tU-fe^*s?^j»!RttaS«tS 

n. rt gpaniMf # pctf/wi^fctshsct -caw 

MCC. fro-JHC^tfcFJifcO . >*'J7 IWMAR 

SB«8£E H V 5C 7* 'J?t-yti. 
(0 062] -yj. .&*(4E88om(ij«*SIe)08*«lfiS-r 

* p i- * 'L'WM I SFETPi P s © v -- X $rW 
•O.. v-x*f.S P{Cftiffit8-&SfTC«,'5„ 
v-,'<i5'.s p:i. *ev- i-^j£.::r*j3liiliil(3f§-57PAO ;c 
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PAB^swsp^t^^aaoiBtofflM i sfetp, 

#aBK©*tt**IEII8**«t"*n ^ + * A-HM I S 
FETN, . Ni ©V-XSI^tt. at>y-^8SN 
(tftjl*S£3hT:i>*. a-t^v-xUlSNtt. *©•»* 

tbfflM I SFETN, *7>l/T@ffi©g[i6«{4{C*S^5 

pa#a^ u^utsn. se^gp*«Mi^PABfrn 
<b3ft, ^^yru-fMARYoawistifc^-FUwc 

-f U-^JU*/c«aO U^JU©2ffll^*Ull/fB#<kT-5. 
[0 0 6 3 ] 3 <=>«C. -fe>^r>7*S A©S#(4|5]8S 
«> *tt»MHB©*RlR*»J:0«S!ISAIfl*>'-Fiffi 
fflftjiT 1 - * JSC D £©n<Ctttf n * •*> * JI/K© 
-#©*-< MI SFETN, . N, **MtifSA, 

•ct>s. c*ip>©;w ??mi sFET*t©y-n 



tt*n**l*a«r^3*l. Y7FU*? r :3-#YDfr6 
*ti&*&ev F$IiIiKm# (YSO - YSn ) fr*ft-e 

nsa&sns. ctucj:»j. «*ttHis©;*-f ?*mi 

SFETN, . N. tt. *HS-r*f^ hfiliS^^ (Y 
SO -YSn ) fr^-f U^iSnSCi-CiSWWtC^ 
>tt«SiSn. -fe>X7>^SA©«Jt?f 4#fiWtMB 
8go* 0^«>J7U^MARY©Ml&-r« ltt©*IMK 

[0064] >t'J7U^MARY©+Bfflfy F*|©f| 

f r — ^Atti^JlalPS I Oli. H*t«cc>7^ H7>^*j«fc 
I>V -f >7 >v'tj:h WC?-* Xf>^ v y r *sJ:V!-7- 
*\&1V*~j 7 7 4^tl,>5, C©^^. 5-fF7>?' 
©til^iS^ *Jcfc i>V >7 >^©A**P«. tBffi^a 
y-^aC'.DKftaW^SIl-Ct**. -7-CF7>^©A 

*Afr<?3r ©tltt*W- «ctt^ 3 ft . 
f-*XA^7 7T©AJj«fftt. f-fA^ja-f-Din 
:cJSs&3tirt,^4, Y>7>7"©ia^}iB^-{tf r 
•->1H^<»7t © A^iST-eca^-S ti . - * ffi/J ' < 

(0 06 5 ) AUl^lelSS I 0<D-?-2 Kfix-s V 

^■-*A*a j i L Din*Al/rft»3hSaf&i&* 

-7 : '-*-feIR9ii*. -5- ■< \-Tis7''<C{rMT?>> COM if 

ih^f-ftX. -j ■< I- r > jr. -> -CHrrTgofflMlff * ii 

^(S^i 3 n^c}$. raWmiif - ^*9.C D ?:<rL. "C^ * 

'Jr l. ■{ m a R YOjgtflc kite I lilo^ -fJ UJi ::^;:- 
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j'*')-t)itf%t&&b*:- vxmtRW&tztizt 

tltlftil^- f »C D «r/r OX mt) <* ft* 2 H^^W L 

£. C©^#tiJL'f-£tt. f-ii|il^'ci7T*6f 

[0066] * W 5 > m^MmOit, ^SC*>P>li«J 

RASB, *7A7h , l'X^ha-7 , I^CASB*Ji : 
tf? -f h A * - T'iUfi^W E B ?:7CiC±iaS«©rt3B*ll 
0Pff -5f 4 jSiRl*HCffJfi£ LX D R A M©&Sfl<C&£-r £. 
[0067 ] *HJSOJf$ffi©D R AMOWiS*^ 

[006 8] C©DRAM£*{£T£«:«:, *"T02 1 

fc». C V Dtt*fflt»"C«{k^ 'J a»S5 3 iKSMfcl/ 

«t 0 1 C <D Sfffcf V 3 >JBS 5 4 * x 9 * > f -r 4 C <t ic 
J: 0 . *-T^H1IIWW)WbS/ y a >&5 4 4. 
[0069] JXtC. 022 (Cth-T J; 5 K. gfb-> 'J a> 
H5 4*7*9 tclsT^SfftaNE 1 *r--^r*c <b 

y=i>fl|5 4«Mt£l/ft:8L H2 3<cqV*M:9(e. 
yru-f t»«-r*««iJwaia»on*'+**aaM i 

5 F E T * -5 ««©¥**#£« 1 *C P SHFI** 
(*<55R (B) ) £<f:t->&\l/?p3a9XJl'2*»ia 

*fc. JHJaHB©P^**Jl«MI SFETftJB 

fiXl-£«J$©¥s*f*ei£ 1 « n ( > ( P ) ) 

5-f*>ffiAttnS')iJl'5 5 4f5fiS<;-r4. fcHT. 
p§2>5x.rt/2lCpSt*i#8J <B) £-(*>£AL-CP§!i 
***Jl/*h7><B5*JBJatU nM^xjU5 5«cn£i 
(P) £-f:t>iiAl<TnM*-t'*;l'* F v^)B 

6 ZXmTZ. -£■©?&> 7 •/ Fa<t)83TBihte 

p §/^xju2. nsi^x;v5 5 <D-en-en©?si4^© 

[0 07 0] @2 4(c^t<tMC y-*y-teJl/iS ; 
IRfflM ! SFETOy- F«®6 A (3- FPL) . 
e]J7j|Hli(S<Dn^t^JUSM I S F ET©y- FSS6 B 
fcJ:yp? + **SM 1 S FET®y- F^g6C*rtf? 

jss-r*. y-nM8A (7-f«wd iy-hrn® 

6B. 6 CI*. CV Dfe*Jfi<.»-C 1-htC*'-' 
(W) «S*itlfSL/. fcH>TC©Wgi±CC7"5X 
vC V D«4fflt« C^(k->y a>B5 7 

[0 0 7 1 ) \x . m25 i.z nk-T -Jr. -? ^ . p ?.2 T !> x '1- 2 
JC n SS^WISJ ( P ) 4 4 * >ft A L . n ffi ^ x jI/ 5 5 «C 
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i-iWcj:»), C©nSPF«tt <P) "Cy*y-b*3Wl 
fflM I SFET©nM¥&ftSM$8 <V-*«JWL Fu 
4«iaiaBOn9 1 + **!aMI SFETOn 
- £&3«&1I4t5 8 pSPFIttR (B> -c 

mmmw p ^ + * a-sm isfet©p- s!$4M*m 

$5 9W&fiX3n*. 

[0 07 2] '^(C. 02 6tcjjrf Jc^lC, 7-F1S6 

a (9-FiKWL) ty-Fai6B, eco-en-e-n 
©imskim k^*-^^— t9*^b/c^« mm 

0 ^©pSJ^x^ZtCnMWIJ? (P) 4r-f 

0. nS)"5x;l-5 5tCpSi^iW% <B) 4-{^>?±A-r 

[0 073] ^(C. 027 iCTjk-f «£ ^ IC. ^2»»Sffi 1 
Z&m&m%.tpXT-~>lbXmB.n®.*ttV) (P) i 
pS»^*6«Ji*l£Uc3-a-2>Ci«:«fc'5 t ^^'Jt^jaiR 
ffiMI SFET©nS*i»f*^ili8 (V-*$SE(. Fl/ 

:0 -{>^> i. ^Jaiel^n^ + ^JHaM I SFET© 
n- M**tt*!il85 8 fcJcO'n ' M*5»f*M^6 0 £ , 
p? + ^aMISFET©p- Sa*3»*««5 9*J«fc 
O'p* §{*i»^i^6 Jlffi[5]B©n^ 
+ *JVS2M I S F E T© V -X*8$. Kb-/ >»^©* 
tUPiiK. n- S*^^*«^t5 8£n , SS¥«(*^6 
0<h!{pf><cSLDD (Lightly Doped Drai n) tit^"Ct*fiX 
3*1, p***;H!M I SFET©V-X«J|S. FU-^ 

n-efttt. P" S*«(*$M!{5 9<!:p- 
J«{*^6 1 tfrbteZLDDm&X'ftmZinZ). 

30 [0074] 'XtC, 02 8«CjjVr<fcM<: > ^^y-fe^jM 
IRfflMI SFET, ^2[5]S8©n^f *JVSMI SFE 
T*jJ:0'p *^S!M I S F E T©-€-n^n©±S5tC 
XvC V D&*m<<>X&{tls 'J 3 >^6 2 

l>. 4^i,>-c c©K{t-> y 3 2 zit^mmmmcc 

hemical Mechanical Polishing; CMP) &XW&LX 
^©^ffifc^attUfc:®. 7* FU^h4-7^f(Ct/ 
tS{t->'ia>M6 2*JctO'y- Fffi^bSl4?:x 
yi-Sc£«:J;0. jt * y -feJl/iMlRfflM I S F E T© n 
SS*«*«W8 (V-X««. FU-f ©±SU{C 
40 }feK7L 6 3. 6 4 4 Bl& L . JSl jSlslK© n * + * M 
I S F E T © n • fflf-WrtWUlS 0 ( V-*a«. F U 
-Omm) ©±SBiCS^fL6 5. 6 6 4^0. p?- + 
*)l/HMI SFET©p- SWmi(*8ti*8 l <V-^« 
KU-f ©±.S5CC^^?L6 7.6 8 *Bfi1? 

[0 0 7 5 ] C ©£ * . >< * y -fe^iMt/ifflM I S F E T 
©y- F«ffi6 A < 7- FffilWl.. > ©iSiJIC^IiSStlfc 

!Sf f t ^ f> 7 i R!'l u i e :'-c fI.«BS S ^ (t •> ') n >© 
■^W F0 * -;t/>^--y-9 If ^X y -7->y$t\*> 
50 /i:-; JU© . i'S wi /L 0 3. 61 1- Cl Q-J2'^ 1 ^ >V ? ? v 
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4» -CJgfiSSn-S. ISWKc. /§ffll!Sg©n?- + *JUS2 
MI SFET0y-hmffi6B, p^t^^SMISF 
ET©y- F*ffi6C©*h.-eft©±&KtJ&fiKS*lfcg 

wa©r. &&?i6 5-6 8*igsss£ (-fejb^T^-r 

CO 07 6] j**')*z)WVWM I SFET. iSS088 
©n^ + ^SfM I SFETte^CKp^ + ^JUSSMI S 
FET©±»K*8l*S«MIII£l/C«, ±§B®tfb>y 10 
3>JS6 2©ffi{Cfc. ffl*tfCVDr£*ffl(,>rii«L;fc 
(O-BPSGIS^. CVD8*ffll>-C*fRb 
/c*y>-TEOSCTetra Ethoxy Silane) &£'*ffiJB 
T^Ct^t*. cne.©«i»IS«. BMfci".J3>« 
6 2£IUD<. ^ffJ«*SWJi (CMP) ffi-C*©^S 

&¥*g{b-r*. 

[007 7] 02 9«:jn-r«t9«C t &&?L6 3~ 
6 8<3DrtS|HcT i NiW©»S)R-Cfl»fi£Sn/c^5y6 

9*a»iit?. co^^ega, SMfcfy3>J£S2 

©±aWc£££WJg£©8*B<b&ST i N*«rX/<» 20 

©T i NK©±g|HCWJ8>&it!JI0;fc&. CWWltT i 

[007 8] C©<tfc. 9 tS&©3>** F 

«ta*®«-*- %/<:«>«:. 8i&?l6 3-6 8©^SP«:T i 
fJlM H (T i S i ,)IB*J&fi!<U-CfcJ:^. T i 
iM FJltt. *-Ky*y>^a4JBl.>-C®<b*>'.;3>Jg 

6 2©JbSSKT i^ifilL 8 0 0-Cgffi©T--^ 

TcoTi mtmrnie 3~e 84>j£flM!>JE£&€5i& 

3 ttfcft. Kfbf >J a 6 2 ±tc^o fc*Sj£©T i 3( 

mitis*) =J>R6 2©_haJMISiU<:T i N^iWBi 
*x * ^ v 9 ^ 6 9 4Jf5fi£T 

[007 9] <Wc. 03 01C^-T<fc^«:. BHbS<";=J> 
J8S6 2©±8P«:brv FSIBU ,BL, £82[e]?8©£*S 

7 OA. 7 0B££ff5)iWS. h8BL,,BL, i 
63187 OA. 7 0BU\ 7'5XvCy Dfi4JB<,>tBMb 
^•j3>Jg6 2©±S[KCWJ8£iifit6. *H>tC©Wlg 

©±gB«ccvD?££flH>rg{bi";3>iii7 i£itfltu 

[008 01 £-.» h^BL, '<i. Buie^?L6 3*jiG 
r^^'J -feit-iStRfflM I S F ET©V-*$f$. HU-Y 
V^.JDc©-^ ( nS>*j»f*«!feJi8 ) £1iS5W^JS*£;*tt 

i?lls]S8©n^ + *>l'!g?M I SF E TQn©v~Xf!I»lS. 
h'U-{ ( n • 3^i»ftt«*B 0 ) t VSM 

[0 0 8 1 j eii22[51S3©fie*?.7 0 A©— *IS«. tett?L6 
6 ZMC t ii 7 i- 1 )IIM ISr E TO :-' - ".MUS. !• 



#§3¥9-2 1 9 50 1 
16 

u xsgns©^ ( n • o ) tmsmit 

tmzti> «s4S«^?L6 7?rjii;-Cp^f *;1>32M ! 
SFETOV-XW. FW >«$©-# (p* 

«(*«JS6 1 ) km&tfttcm&stiz. ttcisBi o b 

tt. Si^5?L6 8 J&jlO*Cp ^•♦^•'^M 1 S F E T©V 

- * bus. Ku-f >««©ffi^ ( p * m*m#mi$ e 
i) tnm.mcmmzftz. 

[0 0 8 2] 'XK, 03 1tC^T«J: ) 5K:. t^«BL 

,,BL, £1387 OA. 7 0B©en-en©fljsgfciM 

K$*-JU;V<— F7 2£Bm?Z. VAYIit-h* 
^— *7 21*. ^XvCVDS^t'tKit^'Ja^ 
S5 6 2 ©JhSBSClg[fc«> 'J 3 L./c«. C ©Sib 

[0 083] &(C. 032 tCmr«t 5 «C. t»h8BL 
,,BL, £12*87 OA. 7 0 BC^ft^tlCXtasctT? 
XvCVD&&ffll>tgMb>'J3:-'IB7 3=&J£lSU 
(,>-rc©»<bt/';3»a7 3 4<b3*W««WS (CM 
P) S-C5fJgfL/-C-e©«ffi*¥a{bUfc«. V*YUV> 

x h£vx#K:i,-t8<t->y=i:>JR7 3*x-y^>^r 

S£l£tcJ:iD. y*U-fe;l/jHIRfflMl SFET©nIf 
y|(*^fe!< 8 (V -X«Ult. F U-f >^J?8> ©-*©±8» 

(cj^fiSsnfcfrsesi«i?L6 4©±«u«:^n7 4 %^ts 

TS. C©£l?> MSBLi ©±gU(C0fiS3n/cS 

^b-> -ja>K7i ifiWilKjf^s nfc^fb"> y 3 >©-9- 

tc<ifts:<D-C. «^L7 4*5@58E^ (*;V7T7 >) 

[008 4] t-; htSBLi ,B L, *s£V&M7 0 A . 
7 0 B©±gB«cltaT ^IftiNSlSi tTtt. ±Wb'> 
3>K7 3©flfetCfe. CT^. t**Jga<D^- ^>-BPSGffii 
^jJ-V/^-TEOSIgl. ^cSt^S^f^^V^^^CSpi 
n On Class; SOG) ^i'^SffltiC <b*sr#&. 

* */> - b p s gsss^+ v > - t e o smz&m l>tcW> 
•£i2. mtisV3>m3tmc<itmnmmm cc 

MP) St?^©^S%^ffi{tT-5. 
[ 0 0 8 5 ] ;WC. 03 3(CtR1-J:^{C, «i^?L7 4© 
rtSP{CW©77^7 5 ^tlA^/c^. fg«l?L7 4©± 

spicwfssfSffl^a^wTaBSffi (ss«s> 7 6* 

0fiS^-5. W©7"^7 5«. CVD^ffl^-CK^b^ 
i 'J3>^7 3©±g|S<CW«£JtiraLfcf?L C©W^5:i 
» * *>. T3BWffi7 6 tt. C V D?£* 

ffll»-Cl$fki"; 3>^7 3©±^{CWJS?rlifiSO^. 

j -i H - r. > y u -c ff JfiS^" -5> . 

(00 8 6] XCC. II 3 4 ICrfiT J: -5 '/C. TSi5«fi2 2 
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^kFADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: • 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



